Hyperosmolarity associated with diabetes insipidus alters hepatocyte structure and function but not survival after orthotopic liver transplantation in rats.
This study was designed to evaluate the effect of donor hyperosmolarity secondary to diabetes insipidus, an almost universal occurrence among brain-dead patients, on hepatic function. In vitro (isolated liver perfusion) and in vivo (hyaluronic acid and indocyanine green uptake, arterial ketone body ratio, orthotopic liver transplantation) experiments were conducted using Brattleboro rats, with hereditary hypothalamic diabetes insipidus, and Sprague-Dawley rats, with normal pituitary function. ATP content and recovery after cold preservation were measured during the perfusion. Cold-preserved livers from hyperosmolar rats were observed to have elevated hepatic enzyme release and decreased bile production compared with normosmolar controls. Moreover, in these livers, the recovery of ATP after cold preservation was completely absent. Transmission electron microscopy of liver biopsies collected from hyperosmolar rats demonstrated profound ultrastructural changes, particularly in the mitochondria, that were not evident in the biopsies from normosmolar rats. All the experimental groups demonstrated similar hyaluronic acid uptake, whereas indocyanine green uptake was markedly impaired in the hyperosmolar group, suggesting that hepatocyte and not sinusoidal endothelial cell function is adversely affected by hyperosmolarity. The arterial ketone body ratio was profoundly compromised by chronic and, to an even greater degree, by acute hyperosmolarity. Survival after transplantation using hyperosmolar donors was not affected in this study. These results are an important step toward understanding the mechanism whereby brain death, a complicated pathophysiologic phenomenon, adversely affects the hepatic allograft.